Alterations in pyrimidine nucleotide metabolism as an early signal during the execution of programmed cell death in tobacco BY-2 cells.
Changes in pyrimidine metabolism were investigated during programmed cell death (PCD) of tobacco BY-2 cells, induced by a simultaneous increase in the endogenous levels of nitric oxide (NO) and hydrogen peroxide. The de novo synthesis of pyrimidine nucleotides was estimated by following the metabolic fate of the (14)C-labelled orotic acid, whereas the rates of salvage and degradation pathways were studied by measuring the respective incorporation of (14)C-labelled uridine and uracil under different treatments. Nucleic acid metabolism was also examined using labelled thymidine as a marker. The results show that specific alterations in the balance of pyrimidine nucleotide synthesis, which include a decreased rate of salvage activity of uracil and uridine and increased salvage activity of thymidine, represent a metabolic switch that establishes proper cellular conditions for the induction of PCD. In particular, a reduction in the utilization of uracil for salvage products occurs very early during PCD, before the appearance of typical cytological features of the death programme, thus representing an early metabolic marker for PCD. These changes are strictly associated with PCD, since they do not occur if NO or hydrogen peroxide are increased individually, or if actinomycin, which inhibits the death programme, is added into the medium in the presence of NO and hydrogen peroxide. The possible roles of these fluctuations in pyrimidine metabolism on the cellular nucleotide pool are discussed in relation to the induction of cell death.